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Abstract/Executive Summary 
The purpose of this document is twofold: 
 

1. Provide guidance to Reservoir Permit applicants of Aquifer Storage and Recovery 
(ASR) projects on the analysis of All Known, Available and Reasonable methods of 
prevention, control and Treatment (AKART) and when an Overriding Consideration 
of the Public Interest (OCPI) benefits analysis is considered to meet the Water 
Quality Standards for Ground Waters of the State of Washington, Chapter 173-200 
WAC. 

 
2. Assist Water Quality Program reviewers in the AKART and OCPI determination 

approval process. 
 

Because a guidance document cannot define AKART, three examples of past decisions on ASR 
AKART and OCPI determinations are provided with the pertinent information to either complete 
or review an analysis. 
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Introduction 
Aquifer storage and recovery (ASR) projects increase existing water supplies by artificially 
recharging groundwater.  Typically, some portion of the recharged water is eventually recovered 
for beneficial use.  ASR can be an effective tool to help increase the availability of water during 
the summer months by capturing surface water and storing the water during times of the year 
when stream flows are higher and water demands are less. 
 
This guidance covers ASR projects that recharge directly into an aquifer by way of a well.  ASR 
projects that store water in an aquifer for later recovery require a Reservoir Permit issued by 
Ecology’s Water Resource Program.  A review by the Water Quality Program (WQP) is required 
when the concentration of contaminants in the recharge water exceed the Water Quality Standards 
for Ground Waters of the State of Washington, Chapter 173-200 WAC (GWQS) at some point 
during the recharge cycle.  Groundwater samples are collected at the recharge point, in the aquifer 
(storage), during recovery; and or at down-gradient wells.  Overriding consideration of public 
interest (OCPI) is a part of the antidegradation policy of WAC 173-200 that allows GWQS 
exceedances when site specific conditions are met.  ASR proponents can submit an all known, 
available, and reasonable methods of prevention, control, and treatment (AKART) analysis in 
addition to the project benefits analysis in support of a determination of whether a project is in the 
OCPI. 
 
The reservoir permit examples discussed in this document were issued to municipalities to store 
water in an aquifer.  The municipalities use their existing drinking water infrastructure to pump the 
source water (recharge water) to the ASR recharge well(s).  The water for recharge is surface 
water treated and disinfected to drinking water quality standards.  Three municipal ASR project 
examples are provided, the City of Yakima, Kennewick and Walla Walla and include the elements 
considered for their AKART and OCPI determinations. 
  
Common contaminants of concern with ASR projects are Disinfection ByProducts (DBPs).  If the 
recharge water contains organic matter, DBPs can form during the disinfection process by a 
reaction between organic matter (and bromide) and the disinfectant.  A disinfectant residual is 
required in the drinking water distribution lines which can also affect the concentration of DBPs in 
the water.  Once recharged in the aquifer, if chlorine is used as the disinfectant, DBP 
concentrations may also increase if chlorine is present in the recharge water. 
 
The term overriding consideration of the public interest and overriding public interest are used in 
many Ecology regulations.  For example RCW 90.54 uses the term overriding consideration of the 
public interest.  The GWQS uses both of the terms, overriding consideration of the public interest 
and the term overriding public interest, however, the term overriding considerations of the public 
interest is used in this document based on RCW 90.54 and the GWQS. 
 
 
 

  

http://www.ecy.wa.gov/programs/wr/asr/asr-home.html#asr
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Purpose and Scope 
The purpose of this document is to provide information to both ASR proponents to complete an 
ASR AKART and benefits analysis when an OCPI is considered to meet the Water Quality 
Standards for Ground Waters of the State of Washington, Chapter 173-200 WAC and to Water 
Quality Program reviewers to assist in the approval process.  The source of the recharge water is 
municipal drinking water. 
 
The scope of this guidance is to provide information to complete an ASR AKART analysis and an 
OCPI determination for projects not in compliance with the Ground Water Quality Standards, and 
to assist water quality reviewers in the approval process.  
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Regulatory Overview for ASR projects 
Law and Regulations Governing ASR Projects 
 
Federal Statues 

• Safe Drinking Water Act. https://www.epa.gov/sdwa. 
 

   State Statues 

• RCW 90.03.370, Reservoir Permits Underground artificial storage and recovery Project 
standards and rules. http://app.leg.wa.gov/RCW/default.aspx?cite=90.03.370   

• RCW 90.48, Water Pollution Control State Regulations, 
http://app.leg.wa.gov/RCW/default.aspx?cite=90.48  

• RCW 90.54, Water Resources Act of 1971, 
http://app.leg.wa.gov/RCW/default.aspx?cite=90.54  

• Underground Artificial Storage and Recovery, chapter 173-157 WAC, 
https://fortress.wa.gov/ecy/publications/SummaryPages/173157.html  

• Water Quality Standards for Ground Waters of the State of Washington, Chapter 173-200 
WAC (GWQS), https://fortress.wa.gov/ecy/publications/SummaryPages/173200.html 

• Underground Injection Control (UIC) wells, through Chapter 173-218 WAC, 
https://fortress.wa.gov/ecy/publications/SummaryPages/173218.html  

 
The federal Safe Drinking Water Act (SDWA) protects drinking water and public drinking water 
sources.  Requirements in the SDWA are intended to prevent contamination of underground 
sources of drinking water from injection wells. 
 
RCW 90.03.370’s definition of “reservoir” includes "any naturally occurring underground 
geological formation where water is collected and stored for subsequent use as part of an 
underground artificial storage and recovery project".  This allows Ecology to issue reservoir 
permits to authorize ASR projects.  Before a reservoir permit can be issued, this law requires any 
adverse impacts in an underground reservoir be addressed, such as chemical compatibility of 
surface waters and groundwater and environmental impacts. 
 
RCW 90.48 requires all known available and reasonable methods to prevent and control pollution 
to discharges to waters of the state, including groundwater. 

The Underground Artificial Storage and Recovery rule, Chapter 173-157 WAC outlines the 
standards for review of ASR proposals, and sets standards for mitigation of any adverse impacts.  
The rule requires the following information for the reservoir permit: 
  

https://www.epa.gov/sdwa
http://app.leg.wa.gov/RCW/default.aspx?cite=90.03.370
http://app.leg.wa.gov/RCW/default.aspx?cite=90.03.370
http://app.leg.wa.gov/RCW/default.aspx?cite=90.48
http://app.leg.wa.gov/RCW/default.aspx?cite=90.54
https://fortress.wa.gov/ecy/publications/SummaryPages/173157.html
https://fortress.wa.gov/ecy/publications/SummaryPages/173200.html
https://fortress.wa.gov/ecy/publications/SummaryPages/173218.html
http://app.leg.wa.gov/RCW/default.aspx?cite=90.03.370
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• A pilot study 
• Hydrogeologic system conceptual model 
• Project operation plan 
• Legal framework 
• Environmental assessment and analysis 
• A project mitigation plan (if required) 
• Project monitoring plan. 
 
See Appendix A for a description of the required information for each of the items submitted with 
a reservoir permit application. 
 
WAC 173-157 -200  How will the department issue reservoir permits and/or secondary permits for 
ASR projects?  
 

(1) The department will process applications for permits for ASR projects in accordance with 
the provisions of RCW 90.03.250 through 90.03.320, RCW 90.03.370, chapter 173-152 WAC 
and this chapter. 
(2) The department shall give strong consideration to the overriding public interest in its 
evaluation of compliance with ground water quality protection standards. 

 
The Water Quality Standards for Ground Waters of the State of Washington, Chapter 173-200 
WAC (GWQS), establish the standards for ASR projects when groundwater quality exceedances 
will occur in the ASR cycle.  Sections Chapter 173-200-030 and 050-(3)(b)(vi) are the pertinent 
references.  Water Resource and Water Quality Program memo, see Appendix B, outlines the 
approach the Water Quality Program will use to approve an ASR project through OCPI. 
 
WAC 173-200-030(2)  Antidegradation policy. 
 

(c) Whenever ground waters are of a higher quality than the criteria assigned for said waters, 
the existing water quality shall be protected, and contaminants that will reduce the existing 
quality thereof shall not be allowed to enter such waters, except in those instances where it can 
be demonstrated to the department's satisfaction that: 

 
(i) An overriding consideration of the public interest will be served; and  
(ii)  All contaminants proposed for entry into said ground waters shall be provided with 

all known, available, and reasonable methods of prevention, control, and treatment 
prior to entry. 

 
Antidegradation is implemented by establishing enforcement limits within a permit to account for 
site specific conditions, including back ground groundwater quality.  An enforcement limit is 
assigned to any contaminant to regulate and to protect existing groundwater quality and prevent 
groundwater pollution, WAC 173-200-050(1).  The GWQS include six exceptions which allow an 
enforcement limit to exceed the criterion.  The sixth exception, WAC 173-200-050(3) (b) (vi), has 
applied to ASR projects. 
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WAC 173-200-050(3) (b) (vi) may allow enforcement limits to exceed a criterion for an activity 
up to five years with reconsideration of the following occurring every five years: 
 
A. The activity provides a greater benefit to the environment as a whole and to protect other 

media such as air, surface water, soil, or sediments; 
B. The activity has been demonstrated to be in the overriding public interest of human health and 

the environment; 
C. The department selects, from a variety of control technologies available that minimize impacts 

to all affected media;  
D. The action has been approved by the director of the department or his/her designee. 
 
Along with the rule requirements presented here, if OCPI is recommended, the Water Quality 
Program regional section supervisor prepares a memo for the Water Quality Program Manager’s 
signature comparing the issues and the benefits and includes any required conditions or control 
technologies.  The signed memo is then sent to the Water Resource Program’s Manager. 
 
Washington has primacy to regulate discharges into Underground Injection Control (UIC) wells, 
through Chapter 173-218 WAC.  An ASR well is considered a UIC well.  To use a UIC well in 
Washington, registration is required and the discharge must be rule authorized as described in 173-
218 WAC or a discharge permit is required.  The discharge permit requirements will be captured 
in the reservoir Permit. 
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ASR Projects Inject Water Treated to the Drinking 
Water Quality Standards but the Water Must Meet 

the Ground Water Quality Standards in the 
Recharge Cycle(s) 

Municipal ASR projects may utilize their drinking water infrastructure to deliver water to the 
recharge well(s).  In at least two of the existing ASR programs the recharge well is also a 
municipal drinking water supply well.  In those instances the source of the recharge water is 
surface water, treated at the drinking water treatment plant, and then pumped through the water 
distribution system to the water supply well/recharge well.  That water is treated to the Safe 
Drinking Water Act standards by complying with Washington’s Drinking Water Quality 
Standards, chapter 246-290 (DWQS) in the system; however, based on WAC 173-157 ASR, WAC 
173-200 GWQS, and WAC 173-218 UIC Program, reservoir permits require the water quality to 
meet the GWQS not the DWQS. 
 
The DWQS differ from the GWQS when regulating disinfection by products (DBPs).  The DWQS 
regulate DBPs as total concentrations; trihalomethanes (THMs) and haloacetic acids (HAAs), 
while the GWQS established criterion for only some of the individual DBPs, see Table 1. 
 

Table 1. Comparison of Disinfection Byproduct Criterion in the DWQS and the GWQS. 
 

Regulated Contaminant 

Department of 
Health 

Maximum 
Contaminant 
Level (MCL) 

GWQS 

Haloacetic acids (HAAs) 60 ug/l - 
Monochloroacetic acid  - 
Dichloroacetic acid  - 

      Trichloroacetic  - 
Bromoacetic acid  - 
Dibromoacetic acid  - 

B Bromate (plants that use ozone) 0.010 mg/l - 
Chlorite (plants that use chlorine dioxide) 1.0 mg/l - 
Total trihalomethanes (TTHM) 80 ug/l - 

Chloroform  7.0 ug/l 
Bromodichloromethane  0.3 ug/l 
Dibromochloromethane  - 
Bromoform  5 ug/l 

Regulated Disinfectants  - 
Chlorine as Cl2 4.0 mg/l as Cl2 - 

Chloramines as Cl2 4.0 mg/l as Cl2 - 
Chlorine dioxide 0.8 mg/l - 
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During the ASR review it is common for the question to come up that if the recharge water meets 
the DWQS, and the water is good enough for human consumption, why does it have to meet the 
GWQS?  The answer stems from the different purposes of the two regulations (see Appendix C 
for more information): 
 

• DWQS are used to ensure that the public water supply is acceptable for drinking and other 
consumptive uses at the point of use. 

• GWQS are discharge standards and protect existing ambient groundwater conditions and 
support all beneficial uses. 

 
The criteria for the two different regulations were also determined differently: 
 
• The DWQS maximum contaminant levels (MCL) are the highest level of a contaminant 

allowed in drinking water.  These enforceable standards are set as close as possible to the 
MCL goal, the maximum level of a contaminant in drinking water where no known or 
anticipated adverse effect on the health of an individual occur.  MCL goals are non-
enforceable public health goals and the limits of detection and treatment technology 
effectiveness were not factors considered when the goals were set.  However, when MCLs are 
decided, the best available treatment technology and costs are factors taken into consideration 
(EPA 2012). 

• The GWQS standards criteria were chosen as the most conservative of the following three 
criteria: the DWQS MCL, the DWQS MCL goal, and the concentration anticipated to result in 
a one in a million cancer risk.  Treatment technology and cost were not factors considered 
when determining the GWQS criteria. 
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Contaminants of Concern 
The predominant contaminants of concern for ASR projects are DBPs; however, inorganic 
parameters, such as arsenic, can differ between surface and groundwater quality.  Chlorine too can 
be a contaminant of concern. 
 
The Safe Drinking Water Act requires the Environmental Protection Agency (EPA) to establish 
minimum standards to protect human health by setting limits of contaminants in drinking water 
provided by public systems.  Currently the EPA Disinfectants and Disinfection Byproduct Rules 
(DBPR) regulate haloacetic acids (HAAs), trihalomethanes (THMs), and disinfectants.  
Disinfectant concentrations are regulated to protect human health and to maintain a disinfectant 
residual in the water system to meet compliance with maximum contaminant levels (MCLs) (EPA 
2006).  HAAs and THMs are classified by the EPA as potentially carcinogenic (Thomas 2000). 
 
DBPs are formed during the disinfection process when a disinfectant, such as chlorine, 
chloramines, chlorine dioxide, or oxone, reacts with natural organic matter [measured as total 
organic carbon (TOC)] and or inorganic matter, such as bromide.  The DBPs that can form are 
THMs, HAAs, chlorite and bromate (Wu 2010).  One THM, chloroform, can also form from the 
degradation of the HAA, trichloroacetic acid (Windholz (ed) 1976).  THMs are the most common 
DBP. 
 
DBP formation can occur at a treatment plant, in a drinking water distribution system, as well as, 
in an aquifer.  Drinking water distribution systems are required to maintain a chlorine residual in 
their systems.  For example, during two of the City of Yakima’s recharge cycles, the chlorine 
residual was detected in the aquifer for approximately one month after recharge.  Once the residual 
chlorine was depleted DBP formation ceased (Golder 2015). 
 
The reduction-oxidation conditions of water can affect the stability of DBPs.  THM degradation 
occurs in anaerobic conditions or by biologic degradation due to cometabolism.  Cometabolism is 
dependent on the reduction-oxidation conditions and the microbes present in an aquifer (Bertrand, 
2010).  Brominated THMs degrade in anoxic environments and haloacetic acids degrade in 
aerobic conditions by hydrolysis while THMs are usually stable and persistent (Fram, 2003). 
 
Recharge can also affect the reduction-oxidation conditions of an aquifer which can lead to 
mobilization of metals. 
 
Dispersion, dilution, and mixing in the aquifer were considered the main factors for the decline of 
THM concentrations in the Yakima aquifer during storage (Golder 2015). 
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All Known, Available, and Reasonable Methods of 
Prevention, Control, and Treatment (AKART) 

The Administrative Procedures Act at Chapter 34.05.010 (16) states, establishing requirements for 
an industry, such as defining AKART, is considered a “rule,” (personal communication, B. 
Moore).  Therefore, this guidance document cannot define AKART but lists the required 
information for an AKART analysis and describes the information considered for past water 
quality approvals for OCPI.  Three ASR project examples are provided in this document and they 
describe the factors that were considered to meet AKART and OCPI determination. 
 
AKART must be determined on a facility-by-facility basis to determine whether the “reasonable” 
part of AKART has been met through an economic analysis. 
 
AKART can be met even when an enforcement limit is exceeded [Ecology 2016(a)].  If a 
preliminary reservoir permit is issued and includes enforcement limits, and exceedances occur, a 
compliance schedule (or the components of one) can be added to the final reservoir permit. 
 
The AKART analysis is a separate document from the reservoir permit application documents.  
Although an ASR proponent’s permit application may include some of the information, it should 
be restated in the AKART analysis or include a complete reference. 
 
AKART analysis examines the current treatment processes and compares alternative treatment 
methods, benefits, costs and associated risks in regard to reducing contaminant concentrations in 
the recharge water. 
 
Additional information on AKART can be found in Ecology’s Water Quality Program Permit 
Writer’s Manual, Chapter 4, at 
https://fortress.wa.gov/ecy/publications/SummaryPages/92109.html. 
 
The following are factors to consider for an AKART analysis for an ASR project injecting water 
treated to drinking water standards and when the formation of DBPs are a concern.  Several 
factors can affect the formation of DBPs (WU 2010; Drinking Water Research 2010): 
• Type of disinfectant: chlorine, monochloramine, chlorine dioxide, ozone and UV irradiation.  

Ozone and UV radiation have high efficacy rates but do not provide a disinfectant residual in 
the distribution system (Westerhoff 2006). 

• Residence time in the distribution system.  Older/stagnant water is associated with higher DBP 
concentrations (loss of chlorine residual to DBP production).  Flushing of systems removes 
organics and sediments as well. 

• Disinfectant dosage and contact time.  The longer the disinfectant is in contact with TOC or 
bromide the higher the rate of DBP formation (Westerhoff 2006)  

• Type and concentration of DBP precursors/natural organic matter (NOM). 
 
 

https://fortress.wa.gov/ecy/publications/SummaryPages/92109.html
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o The lower the NOM concentration the lower the rate of DBP formation. Greater than 5 
mg/l of TOC is considered a high level of TOC for ASR projects (Singer, 2006).  Many 
water treatment plants control DBP formation by reducing DBP precursors by coagulation 
or filtration. 

o There are two types of NOM, hydrophobic (water repelling) and hydrophilic fractions.  
The hydrophobic are composed of primarily humic material that is reactive to 
oxidants/chlorine.  The hydrophobic humic material tend to form higher THM levels.  The 
hydrophilic (water absorbing) fraction of organic matter is a relatively poor THM 
precursor (E. U. EPA).  Several parameters, including total and dissolved organic carbon 
and UV absorbance at a 254 nm wavelength, can be used to assess the concentration and 
NOM types in water.  The City of Walla Walla measured UV254 to characterize their 
TTHM formation (HDR 2011). 

• Disinfection point in distribution system.  It is advantageous to chlorinate water later in the 
treatment process. 

• pH and water temperature.  THM formation decreases and HAAs increase with a lower pH. 

Required Elements for an AKART and the overriding 
consideration of the public interest determination 
analysis 
An analysis to determine if the GWQS are met will identify and evaluate water treatment and 
infrastructure alternatives available to reduce the environmental risks of the project.  The analysis 
must be based on existing and available treatability data and the provisions within WAC 173-200 
such as overriding public interest, establishing appropriate enforcement limits, and point of 
compliance.  The elements are organized into three categories:  Water Quality Evaluation, 
AKART Determination Analysis and an OCPI determination evaluation: 
 
Water Quality Evaluation 
 
This evaluation should provide: 
 

• Background groundwater water quality at the test well based upon; 

o Recharge water quality data, obtained from the Washington State Department of Health’s 
drinking water System database, Sentry Internet, 
http://www.doh.wa.gov/DataandStatisticalReports/EnvironmentalHealth/DrinkingWaterSy
stemData, which contains summary information on public drinking water systems 
including water quality data. 
 

o Results from a minimum of eight representative samples to determine background 
conditions, see GWQS Implementation Guidance, 
https://fortress.wa.gov/ecy/publications/SummaryPages/9602.html 

 

 

http://www.doh.wa.gov/DataandStatisticalReports/EnvironmentalHealth/DrinkingWaterSystemData
http://www.doh.wa.gov/DataandStatisticalReports/EnvironmentalHealth/DrinkingWaterSystemData
https://fortress.wa.gov/ecy/publications/SummaryPages/9602.html
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Evaluate Water Quality to: 
• Compare project source water quality to ground water standards (WAC 173-200-040); 
• Identify any data gaps; 
• Evaluate the comparability of water treatment plant samples to distal distribution system water 

quality samples. 
• Evaluate existing water quality information from City records and assess whether seasonal 

variability (during the anticipated recharge season) will require additional source water 
characterization, and; 

• Identify any constituents that exceed background groundwater water quality. 
 
Evaluate Geochemical Compatibility to: 
• Evaluate the potential for water-water and rock-water interactions;  Assess potential of metal 

leaching in the aquifer. 
• Estimate recovered water quality and compare that to drinking water standards; 
• Assess the potential for down gradient changes in water quality by: 

o Utilizing the conceptual model (see Appendix A) to determine changes in the aquifer 
system with supporting data.  Estimate the potential area impacted by the ASR cycles.  
A key question will be whether the recharge water migrate from the storage zone prior 
to recovery or captured during recovery? 

o Predicting the rate at which the recharge water could reach any down-gradient water 
supply wells.  [City of Yakima’s draft reservoir permit included a 90% annual recovery 
of recharge volume leaving 10% of recharged water in the aquifer (quantity could 
change if permit is amended)] [Ecology 2016(b)]. 

• Identify any changes in background or groundwater criteria exceedances, including those 
caused by the introduction of oxygenated water in the aquifer. 

• Assess the time-dependency/persistence of contaminants introduced and water quality changes 
in the aquifer.  Reservoir permits do not allow the removal of the total volume of recharged 
water from the aquifer; 10% on a year by year basis, must be left in the aquifer. 

AKART  

This evaluation should: 

Evaluate Treatment Methods/Technologies  

• Identify and evaluate treatment methods/technologies capable of removing constituents that 
exceed background groundwater quality prior to recharge.  This evaluation will be based on 
treatment methods/technologies that will be identified as viable options for the City’s ASR 
project. 

• Estimate the degree of contaminant reduction provided by each viable treatment 
method/technology option, and; 

• Identify the viable options that could effectively reduce contaminant levels to acceptable 
levels. 
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Prepare Cost Estimates  

• To evaluate viable option(s) for wellhead treatment based on treatment 
methods/technologies identified as described above.  Cost estimates will include the 
following: 

o Capital costs 
o Operation and maintenance 
o Observation wells and monitoring/sampling program.  

 
OCPI Determination 
This evaluation should: 

Identify Potential Receptors  

• Review well logs to identify wells completed at depths/elevations similar to the injection 
zones, and to determine the ground water gradient and flow direction in the target storage 
zone near the test well site.  A brief analytical evaluation of mixing through dispersion, 
vertical continuity, and the potential for attenuation in the subsurface will be completed to 
assess whether down gradient wells are likely to experience analyte concentration 
increases above background because of ASR operations. 

Compare Alternative Strategies to Treatment Methods/Technologies 

• Evaluate other strategies/approaches for meeting water quality criteria and the State’s 
antidegradation policy.  Compare these alternatives to the treatment methods/technologies 
identified previously.  This section will include a comparison of the following alternatives: 
o Pre-recharge treatment. 
o Overriding public interest. 
o Alternative point of compliance and monitoring. 

 
When a water quality enforcement limit is allowed to exceed a criterion, then WAC 173-200-
050(3)(b)(vi)  must be addressed if not already captured in the previously listed elements: 
 
Include a recommendation to meet compliance with the GWQS: 
 
• Develop a recommendation that identifies the preferred alternative from those identified 

and compared above.  The recommendation should be based on a discussion of the balance 
of costs and risks to protecting background water quality. 
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Overriding Consideration of the Public Interest 
Determinations 

The GWQS provide mechanisms, on a case by case basis, that allow a discharge to occur even 
with concentrations that exceed criteria.  As previously stated, the antidegradation policy allows 
for “contaminants that will reduce the existing quality” to be discharged only when overriding 
consideration of the public interest will be served and AKART will be applied to the water prior to 
entry into groundwater. 
 
To meet the overriding public interest threshold, a project proponent must minimize the risk by 
meeting AKART.  Ecology can make a determination of overriding public interest only when 
AKART is met, the project benefits exceed the potential risks, and the remaining risks are 
identified as part of an analysis. 
 
The Implementation Guidance for the Ground Water Quality Standards, Publication # 96-02,  
https://fortress.wa.gov/ecy/publications/SummaryPages/9602.html, states if high quality ground 
water cannot be maintained and a discharge will also cause a violation of any of the GWQS, then 
overriding consideration of public interest must be demonstrated through one of the following: 

 
• An alleviation of a public health concern, 
• A net improvement to the environment, or  
• Socioeconomic benefits to the community. 
 
Detailed justifications, and not generalizations, are required for a recommendation of overriding 
public interest. 

Three examples of overriding consideration of the 
public interest determination 
Three municipalities have prepared an AKART and benefits analysis for overriding consideration 
of public interest review: city of Yakima, city of Walla Walla, and the city of Kennewick.  The 
elements considered for the Water Quality Program approval of these are listed below.  Appendix 
E includes copies of the memos from Ecology’s Water Quality Program to the Water Resources 
Program to recommend overriding consideration of public interest for the three cities. 
 
 

City of Yakima [Ecology 2016(a)] 
• THMs were likely to be present in the recharge water and could accumulate in the aquifer if 

the recharge water was not withdrawn from the aquifer.  Dilution and or groundwater 
migration were the leading factors for THM reduction in the aquifer. 

• The project met AKART but did not meet the enforcements limits of the temporary reservoir 
permit. 

https://fortress.wa.gov/ecy/publications/SummaryPages/9602.html
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• The risk of introducing DBPs into the aquifer and to the down-gradient water well users were 
minimized because of: 
 

o Multiple water rights associated with water wells constructed in the storage zone and or 
areas with hydraulic connectivity could remove or hydraulically control the movement of 
the recharge water from leaving the city property boundaries. 

o The draft reservoir permit included suspending recharge if the enforcement limits were 
exceeded two consecutive times at the point of compliance, at the recharge well head prior 
to recharge, until more protective methods were in place to bring contaminant 
concentrations into compliance.  If DBP concentrations exceeded enforcements limits in 
down-gradient wells, then recharge would have been discontinued. 

o A minimal number of water supply wells were constructed in the down-gradient portions 
of the storage aquifer and all wells were municipally owned or used for irrigation.  
Drinking water treatment, if needed, would have occurred at the drinking water wells prior 
to use.  

o The Yakima River is the eastern boundary of the recharge basin.  USGS studies 
determined shallow groundwater provided the majority of the baseflow to the river and not 
the deeper aquifer used for ASR storage (Vaccaro 2011). 

• The temporary permit enforcement limits were exceeded in the recharge storage and recovery 
periods during 3 recharge events.  Components of a compliance schedule were added to the 
draft reservoir permit to address reduction of DBP concentrations to meet the enforcement 
limits and to determine the effects of the multiple water rights utilization on the recharged 
water. 

• GWQS require permit review every five years, 173-200 050 (3)(b)(v) 
• The compliance point was at the recharge well head prior to recharge;  
• Detailed environmental benefits were included in the final AKART analysis, see Appendix E 

Aerobic conditions were present in the storage aquifer.  THM degradation conditions, 
anaerobic environment and or bacteria to enable cometabolic degradation, were not present. 

• Washington State Department of Health commented and agreed upon allowance of DBP 
concentrations in the recharge water up to one half the DWQS totals. 

• Monitoring wells were not in close proximity to the recharge wells.  New wells were cost 
prohibitive to drill and construct. 

• Limited impact to other media.  Chloroform absorbs poorly to soil, especially one with low 
organic carbon content.  If chloroform reaches the Yakima River, the volatilization half-life is 
3.5 hours. 

City of Walla Walla [Ecology 2014(a)] 
• THMs and arsenic were likely to be present in the recharge water and could accumulate in the 

aquifer.  Dilution and or groundwater migration were the leading factors for THM reduction in 
the aquifer. 

• Environmental risk was minimized due to improvements proposed to their municipal water 
treatment system (from draft reservoir permit): 
o Installation of a slow sand filter for biofiltration (reduce THM precursors prior to 

treatment). 
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o Reducing the use of ozone for disinfection (to adjust pH, and decrease availability of 
chlorine for THMs production). 

o Changing disinfection method from injection of chlorine gas to liquid hypochlorite 
addition. 

• The recharge would be suspended if the THM concentration in water withdrawn from the 
recharge wells exceeded 40 ug/l. 

• Quarterly monitoring was required for chloroform, anions, and cations in the distribution 
system and down gradient water wells. 

• Initial two year review of the project performance and water quality outcomes. 
• Monitoring wells were not in close proximity to the recharge wells.  New well construction 

was cost prohibitive. 

City of Kennewick (Ecology 2012) 
• DBPs and arsenic were likely to exceed the GWQS and the background groundwater levels of 

the storage aquifer. 
• AKART was met by reducing arsenic and DBP concentrations to the maximum extent feasible 

by following WA DOH and US EPA’s guidance requirements for drinking water protection.  
Filtration was used to remove organic carbon precursors prior to disinfection and the chlorine 
level was carefully managed to minimize the chlorine residual in the system. 

• No drinking water wells were completed in the target ASR aquifer impacted by the project. 
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Appendix A.  Reservoir Permit Application Required 
Documents 
 

The majority of the Reservoir Permit application documents are needed to complete an AKART 
analysis.  A description summary is listed below, for more detail see WAC 173-157, 
https://fortress.wa.gov/ecy/publications/SummaryPages/173157.html. 
 
Table A-1.  WAC 173-157-120 through 173-157-170 Reservoir Permit application required 
documents:  Pilot Study Findings.   
 

Hydrogeologic 
system 
(conceptual 
model) 

(1) Properties of aquifer targeted for storage 
(2) Estimated groundwater flow direction and rate of movement 
(3) Anticipated changes to groundwater system due to ASR activities 
(4) Area impacted by project 
(5) General geologic conditions including stratigraphy and structure 
(6) Existing natural hazards 
(7) Surface water conditions 
(8) Locations of all wells or other sources of groundwater in the affected area 
(9) Source water and receiving aquifer quality and water compatibility 

Project 
Operation Plan 

(1) Recharge water availability, quantity and times of year 
(2) Recharge and recovery rates and durations 
(3) Storage period 
(4) Proposed recharge and recovery facilities; location, number, and capacity 
(5) Variability in source water quality and reliability 
(6) Water treatment methods to meet GWQS 
(7) Plan if discharge is to surface water 

(8) Operation and maintenance plans to manage suspended sediment from 
ASR well 

(9) Discharge permitting and destination for flushing water 

Legal 
Framework 

(1) Project water rights documentation 
(2) Other water rights in ASR project area 
(3) Instream flows or stream closures within ASR project area 
(4) Ownership and control of project facilities 

Environmental 
Assessment 
and Analysis 

(1) 
Environmental aspects of ASR project area; contaminated areas, land 
uses, wetland habitat, flood plains, surface water bodies or springs 

(2) Adverse impacts to slope stability, wetlands, flood plains, ground 
deformation, surface water bodies or springs 

(3) If past environmental assessment completed, reference the document. 

Mitigation Plan (1) Mitigation plan actions to be taken to prevent adverse impacts to the 
environment 

Project 
Monitoring Plan 
(for pilot and 
operation 
phases) 

(1) Time intervals for sampling and subsequent reporting 

(2) 

Measurement methods, threshold values and evaluation techniques to 
determine water quality of source and receiving waters, quantity injected, 
aquifer elevation changes, recoverable water available over time, to 
evaluate effectiveness of mitigation, and other necessary monitoring data. 
Source and recharge water testing MDL should be at or below the GWQS 
criteria 

(3) Monitoring report  

https://fortress.wa.gov/ecy/publications/SummaryPages/173157.html
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Appendix B.  WQ and WR Programs Program 
Management Team Agreement on implementing 
Overriding Public Interest within the ASR Reservoir 
Permit process 
Aquifer Storage and Recovery (ASR) Projects and Overriding 
Public Interest (OCPI) 
 
ISSUE:  Water Resources Program (WRP) put the following language in their ASR Rule.  They 
approached Water Quality Program (WQP) to figure out how to implement this section in a way 
that is consistent with how WQ would make a similar decision.  It is likely that the only viable 
option on some ASR projects would include an OCPI determination and injection of water that 
exceeds groundwater quality standards.  So WRP wants to know more about how WQP would 
approve such project (if you would/could at all), and how/what we (or the applicant) should do to 
get there.  
 

WAC 173-157-200 How will the department issue reservoir permits and/or secondary permits 
for ASR projects? 
 (1) The department will process applications for permits for ASR projects in accordance with 
the provisions of RCW 90.03.250 through 90.03.320, RCW 90.03.370, chapter 173-152 WAC 
and this chapter. 
 (2) The department shall give strong consideration to the overriding public interest in its 
evaluation of compliance with ground water quality protection standards. 

 
ASR projects are permitted by the WRP.  A waste discharge permit is not usually issued.  It is 
extremely important that Water Quality and Water Resources Programs work closely at all stages 
of a demonstration of overriding public interest for an ASR project.   
 
Projects that require or use chlorine disinfection of the source water prior to discharging into the 
groundwater will produce disinfection byproducts that will most likely violate the ground water 
standards.  The following ASR projects in Walla Walla, Kennewick, and White Salmon may 
require Ecology/WQP approval of OCPI because of disinfection byproducts.  The Groundwater 
guidance states the Director or their designee can approve OCPI. 
 
The Hydrogeologist work group met with WRP and came up with the following recommendations 
that need WQP approval: 
 
At the regional staff level, WQP and WRP staff work with project proponent to address water 
quality issues. 
 

• Project proponent completes AKART analysis for any identified issues: Likely examine water 
treatment process to determine best way to meet all applicable requirements, (likely to include 
WDOH drinking water MCLs which include a minimum chlorine residual).   If after AKART 
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analysis, it is not possible to meet GWQC, must ensure that contaminants are minimized to the 
maximum extent reasonable. 

• Identify any potential receptors. 

• Identify project benefits. 

• Identify all other important factors for consideration 

• WAC 173-200-050(3)(b)(vi) allows enforcement limits exceeding the GWQC where 
o (A): Greater benefit to the environment as a whole and to protect other media such as air, 

surface water, soil, or sediment, 
o (B): Activity is in the overriding consideration of the public interest of human health and 

the environment, and 
o (C): Department selects from a variety of control technologies that minimize impacts to all 

media.   
 

If overriding public interest is recommended, the WQP regional section supervisor prepares a 
memo for the WQP Manager’s signature comparing the issues and the benefits; include any 
required conditions or control technologies.  Memo concludes that project will meet standards for 
overriding consideration of public interest, if conditions and control technologies are met.  The 
signed memo is then sent to the WRP Manager. 
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Appendix C.  Comparison of the Drinking Water Quality 
Standards (DWQS) WAC 246-290 and the Ground Water 
Quality Standards (GWQS) WAC 173-200 [Ecology. 
2014(b)] 
The DWQS and the GWQS have different goals: 

 

• DWQS are used to ensure that the public water supply is acceptable for drinking and other 
consumptive uses at the point of use.   

 

• GWQS are discharge standards and protect existing ambient groundwater conditions and 
support all beneficial uses.   

 
The criteria were determined differently too:  
 

• The DWQS maximum contaminant levels (MCL) (highest level of a contaminant allowed in 
drinking water) were set as close as possible to the MCL goal (where no known or anticipated 
adverse effect on the health of an individual occur) as feasible using the best available 
treatment technology and taking cost into the consideration (EPA 2012). 

 

• The GWQS standards criteria was chosen as the most conservative of the 3 criteria; MCL, 
MCLG, and the concentration anticipated to result in a 1 in a million cancer risk.  Treatment 
technology and cost were not factors considered when determining the criteria. 

 
Antidegradation within the GWQS but not the DWQS: 

 

• The GWQS include an antidegradation policy which is mandated by RCW 90.48.10 and RCW 
90.54.020(3). 

 

• The antidegradation policy is designed to ensure the protection of the state’s groundwater and 
the natural environment.  Background ground water quality is protected and considered when 
discharge enforcement limits are determined.  In most cases the enforcement limit would be 
less than the GWQS criteria except when background is greater than the criteria. 

 

• If drinking water concentrations reach the DWQS criteria this would allow degradation of 
groundwater quality.  The current groundwater standards goal is to maintain levels at or below 
the standards and not allow degradation up to the standard. 

 
Antidegradation and overriding public interest  

 

• Current state water law asserts that “Wastes shall not be allowed to enter state waters which 
will reduce the quality thereof, except in those situations where it is clear the overriding 
considerations of the public interest will be served (RCW 90.54.020). 

 

• The groundwater standards include an antidegradation policy which is mandated by RCW 
90.48.10 and RCW 90.54.020(3) 
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• Overriding consideration of the public interest (OCPI) is a part of the antidegradation policy 
that allows exceedances of the groundwater standards under certain site specific situations. 

 

• Potential for degradation of groundwater up to the standard if DWQS applied. 
 

o A potential for degradation of ambient groundwater quality up to the standard exists if the 
drinking water standards are substituted for the groundwater standards and antidegradation 
is assumed to be met regardless of which standard is used, antidegradation is critical to 
protecting ambient conditions.  A statistical evaluation (GAO, 1988) of nationwide data 
indicated: 

• The beneficial use of drinking water protects other uses such as 
o Irrigation of crops 
o Livestock watering 

• Aquatic life is not protected 
o GWQS MCLs for 17 of the substances are more stringent than the DWQS (true in 

Washington) 
o Groundwater often provides recharge to surface water. 

 
Table C-1.  Statistical Evaluation of Different Standards 
 

Standard 

Quality better 
than the 

drinking water 
standard 

Percent of groundwater that 
could be degraded if 

antidegradation did not protect 
ambient conditions and drinking 
water standards were only used 

MCL 92% 92% 

MCLG 71% 71% 

1X10-6 cancer risk 43% 43% 

Aquatic life 67% 67% 

 
 

Narrative Standards  
 

• GWQS include a narrative standard for any contaminant.  The GWQS’s narrative standard 
addresses any contaminant which would affect a beneficial use, not just those specifically 
listed as criteria in the WAC. 

 

• The DWQS only regulate those contaminants with an MCL (maximum contaminant level).  
Contaminants with no MCL would be allowed to be injected using the drinking water 
standards (for example, the DBPs: Bromodichloromethane, bromoform, 
dibromochloromethane, chloroform) 
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Table C-2. Differences between the DWQS and the GWQS. 
 

Element Definition Groundwater Quality 
Standards 

Drinking Water 
Standards 

  Chapter 173-200 WAC Chapter 246-290 WAC 

Goal  Protect existing 
groundwater quality 

Ensure public water is 
safe to drink 

Level of 
protection  

• All beneficial uses 
• Human health 
• Protect the natural 

environment 

Human health 

Basis 

MCL takes into account 
health effects, treatment 
technologies and cost of 

treatment. 
MCLGs are no observable 

health effects. 

• Numeric criteria 
(MCLs, MCLGs, 1 in 
a million cancer risk, 
whichever is most 
stringent) 

• Antidegradation 
• AKART 

MCLs 

Regulated 
contaminants  

More extensive list of 
criteria than drinking 
water. 
MCLs, MCLGs, 
carcinogens, any 
contaminant that would 
degrade a beneficial use. 

MCLs 

Narrative 
standards 

 

Includes any contaminant 
besides those specifically 

listed 
Yes No 

Antidegradation 

Protect existing 
groundwater, prevent 
degradation up to the 

standard 

Yes No 

Beneficial Uses  

Drinking water 
Irrigated crops 

Livestock watering 
Aquatic life 

Drinking water 
(stringent enough to 
also protect irrigation 
and livestock, but not 

aquatic life) 
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Appendix D.  City of Yakima ASR Sampling Regime 
 

Table D-1. Water Quality Analytical Requirements.  
(from Yakima Record of Examination for ASR, R4-34552) 

Analyte Group/Analyte Units MCL Analytical Method 

Alkalinity mg CaCO3/L  SM2320B 
Ammonia mg/L as N  SM4500NH3G 
Bicarbonate mg/L as CaCO3  SM2320B 
Carbonate mg/L as CaCO3  SM2320B 
Chloride mg/L 250 EPA 300.0 
Fluoride mg/L 1 EPA 300.0 
Hardness mg CaCO3/L  EPA 200.8 
Nitrate+Nitrite (total N) mg/L as N 10 EPA 300.0 
Nitrate-N mg/L as N 10 EPA 300.0 
Nitrite-N mg/L as N 1 EPA 300.0 
Orthophosphate as P mg/L  EPA 300.0 
Silica (as SiO2) mg/L  EPA 200.8 
Sulfate mg/L 250 (SMCL) EPA 300.0 
Sulfide mg/L  SM4500S2F 

Total Metals 
Arsenic mg/L 0.01 EPA 200.8 
Calcium mg/L  EPA 200.8 
Iron mg/L 0.3 (SMCL) EPA 200.8 
Magnesium mg/L  EPA 200.8 
Manganese mg/L 0.05 (SMCL) EPA 200.8 
Potassium mg/L  EPA 200.8 

Disinfection BY Products (DBPs) & Residual Disinfectants 
Bromate mg/L 0.01 EPA 300.1 
Chlorite mg/L 1 EPA 300.1 
Residual Chlorine mg/L 4 SM 4500CL-G 
Bromodichloromethane μg/L  EPA 524.2 
Bromoform μg/L  EPA 524.2 
Chloroform μg/L 70 EPA 524.2 
Dibromochloromethane μg/L  EPA 524.2 
Total Trihalomethane (TTHM) μg/L 80 EPA 524.2 
Dibromoacetic Acid μg/L  SM6251B 
Dichloroacetic Acid μg/L  SM6251B 
Monobromoacetic Acid μg/L  SM6251B 
Monochloroacetic Acid μg/L  SM6251B 
Trichloroacetic Acid μg/L  SM6251B 
Total Haloacetic Acids μg/L 60 SM6251B 
General Chemistry 
Chemical Oxygen Demand mg/L  EPA 410.4 
Color Color units 15 SM 2120B 
Corrosivity (S.U.) Standard units  Langelier Index 
Dissolved Organic Carbon mg/L  SM 5310C 
Total Dissolved Solids mg/L 500 (SMCL) SM 2540C 
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Analyte Group/Analyte Units MCL Analytical Method 

Total Organic Carbon mg/L  SM5310C 
Total Suspended Solids mg/L  SM 2540D 
Turbidity NTU 1/5 EPA 180.1 
pH pH units 6.5 to 8.5 EPA 150.1 
Specific Conductance μS/cm 700 (SMCL) EPA 120.1 
Oxidation-Reduction Potential millivolts  SM 2580B 

 
 
 
 
 Example of Water Quality Monitoring Framework   
 

  

GC = Geochemical suite, including inorganics, selected total metals, disinfection by-products, and general 
chemistry listed in Table 5. 
2 FC = Field parameters, includes temperature, pH, DO, specific conductance, and ORP. 
3 The recharge period is defined as the time the City is injecting water into the aquifer, including intermittent 
shutdowns. The period ends when the City stops injecting water for the recharge season. 
4 40-60% sample only required if recharge period is anticipated to go beyond 30 days. 
5 GC sample only required on 0-2% sample. 
6 DPBs are listed in Table 5. 
7 The storage period is defined as the time after recharge ends and before recovery begins within an annual cycle. 
8 A minimum of 1 sample shall be collected at end of storage period if storage is less than 30 days and 
additional 1 per month for storage periods greater than 30 days. 
9 The recovery period begins when an ASR well is used regularly following an annual storage period, including 
intermittent shutdowns. 

Water Quality Monitoring at ASR Wells  
(Table 4 of City of Yakima Report of Examinations for ASR) 

Period    Location Frequency    Analyte List 

Pre Recharge    All ASR wells Prior to Injection. GC1, FP2 

Recharge3 
Source water at 
recharge wells 

0-2%, 40-60%, 
80-100%4 

Of recharged volume 
GC5,DBPs6, FP 

Storage7 
Each well used for 

recharge in last period 
Mid-storage, 
end of storage.8 

DBPs, FP 

Recovery9 
Each well used for 
recharge in current 

year 

1-2%, 40-60%,  
90-100%, 150-250% 

Withdrawal of recharge 
volume. 

GC, FP 
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Appendix E. Ecology’s Water Quality Program Memos, Overriding 
Public Interest Determination, to the Water Resource Program for 
the City of Yakima, City of Walla Walla, and the City of Kennewick 
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City of Walla Walla Water Quality Program recommendation for 
overriding public interest for the Walla Walla Aquifer Storage and 
recovery Reservoir Permit 
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City of Kennewick Water Quality Program recommendation for 
overriding public interest for the Walla Walla Aquifer Storage and 
recovery Reservoir Permit 
 



60 



61 

 



62 

 
 
 



63 

 
 
Appendix F.  Acronyms 
 
 
AKART All known, available and reasonable methods of prevention, 

control and treatment 
ASR  Aquifer storage and recovery 
DBPs  Disinfection byproducts 
DWQS Drinking Water Quality Standards 
EPA  Environmental Protection Agency 
GWQS Ground Water Quality Standards 
HAAs  Haloacetic acids 
MCL  Maximum contaminant level 
MCLG Maximum contaminant level goal 
NOM  Natural organic matter 
OCPI  Overriding consideration of public interest 
RCW  Revised Code of Washington 
SDWA  Safe Drinking Water Act 
THMs  Trihalomethanes 
TOC  Total organic carbon 
UIC  Underground Injection Control 
WAC  Washington Administrative Code 
WDOH Washington State Department of Health 
WQP  Water Quality Program, WA State Department of Ecology 
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